Determinants of thrombin receptor cleavage. Receptor domains involved, specificity, and role of the P3 aspartate.
Thrombin receptor cleavage at the Arg41- decreases -Ser42 peptide bond in the receptor's amino-terminal exodomain is necessary and sufficient for receptor activation. The rate of receptor cleavage at this site is a critical determinant of the magnitude of the cellular response to thrombin. These observations underscore the importance of defining the molecular basis for thrombin-receptor interaction and cleavage. We report that chimeric proteins bearing only thrombin receptor amino-terminal exodomain residues 36-60 are cleaved at rates similar to the wild-type thrombin receptor when expressed on the cell surface. A soluble amino-terminal exodomain protein was also cleaved efficiently by thrombin with a Km of 15-30 microM and k(cat) of approximately 50 s-1, with cleavage occurring only at the Arg41- decreases -Ser42 peptide bond. In the context of previous studies, these data suggest that the receptor's LDPR cleavage recognition sequence and DKYEPF hirudin-like domain account for thrombin-receptor interaction. Because a P3 aspartate in protein C's cleavage site inhibits cleavage by free thrombin, we investigated the role of the P3 aspartate in the receptor's LDPR sequence. Studies with mutant receptors revealed an inhibitory role for this residue only in the absence of the receptor's hirudin-like domain. These and other data suggest that the receptor's hirudin-like domain causes a conformational change in thombin's active center to accommodate the LDPR sequence and promote efficient receptor cleavage. Taken together, these studies imply that the thrombin receptor's amino-terminal exodomain contains all the machinery needed for efficient recognition and cleavage by thrombin. Thrombin appears to bind and cleave this domain independently of the rest of the receptor, with one thrombin molecule probably activating multiple receptors.